Introduction
The banking system in any country is one of the key elements of its overall monetary mechanism. This is a resolution of the banking system to accumulate and redistribute available financial resources across sectors and undertakings (Mohammad Ayaz Ahmad, Grigoriy Kots and Vyacheslav Lyashenko [1] ), and also the ability to generate additional resources, generate leverage for their mobility and ability to evolve and mutate (Ahmed Arif and Ahmed Nauman Anees [2] , Bruno and Shin [3] ). So one of the issues of effective functioning of the banking
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The basis of the disclosure of financial stability of the banking system first determines the consistency and balance of incoming and outgoing financial flows of the system, a reflection of what is important indicators: amount and structure of loans, the volume and structure of borrowed funds on deposit accounts, the amount of equity capital, interest rates and so on. According to the mentioned above and according to general method of International Monetary Fund on the disclosure of financial stability, the key indicators of banking system stability include [6] : indicators of banking activity on the basis of capital that allow us to determine, first, the ability of the banking system self-defense and self-regulation in the presence of capital adequacy, its agility and successful application in the field of banking activity. These indicators include [6] : the ratio of regulatory capital to risk-weighted assets, ratio of regulatory capital to risk-weighted assets, ratio of capital to assets, ratio of non-performing loans net of provisions to capital ratio of net income to average equity, ratio of large open positions to equity, ratio of net open position foreign exchange capital, ratio of gross positions in financial derivatives from the assets and liabilities to capital, ratio of net open positions in instruments of equity capital; indicators of banking based on assets that can determine the focus and efficiency of investment funds that were accumulated from the banking system and allow you to uncover and identify the components achieve banking stability (or vice versa bottlenecks to ensure banking stability). These indicators include [6] : ratio of liquid assets to total assets, ratio of liquid assets to short term liabilities, ratio of customer deposits to total gross loans (excluding interbank), ratio of net income to average total assets, ratio of non-performing loans to total gross loans ratio of loans by sector to total gross loans, ratio of loans to mine real estate to total loans, ratio of loans for commercial real estate to total loans, ratio of loans by geographic distribution to total gross loans, ratio of foreign currency loans to total gross loans, ratio of foreign currency liabilities to total liabilities; indicators of banking activity, defined on the basis of income and expenses. These allow us to discover and identify existing conditions to ensure and maintain stability of the banking system taking into account the impacts on the implementation of the relevant kind of economic activity-banking. These indicators include [6] : ratio of interest income on gross income, ratio of trade income to total income, ratio of non-interest expenses to gross income, the cost of maintaining the staff to non-interest expenses;
indicators of banking activity, taking into account the interest rates on borrowed funds and funds at the disposal of banks respectively. These allow us to take into account the available existing conditions to ensure and maintain the stability of the banking system. These indicators include [6] : the spread between the base rate on loans and deposits, the spread between the highest and lowest interbank rates.
Thus, the disclosure of the content essence of financial stability of the banking system is based on a consideration of the totality of incoming and outgoing financial flows summarized by a number of indicators of banking activity (Figure 1) .
However, the specifics of banking activity in individual countries based on a possible set of existing indicators of generalization of mobility of certain financial flows allow selecting individual approaches to disclosure of relevant banking stability. Among these features the focus on mobility indicators of the financial flows associated with foreign exchange transactions or real estate transactions should be noted. These features are particularly characteristic for transition countries where significant transformation and realignment of economic relations take place (Yuriy Gorodnichenko and Monika Schnitzer [7] , Pierre-Olivier Gourinchas and Olivier Jeanne [8] ). Thus the existing set of indicators of banking stability is divided into basic and advanced. This allows considering both general trends in the banking system of individual countries in terms of classical determinants achieve banking stability and features such as the development at a certain time interval.
For a detailed analysis of the existing conditions of security and achieving stability of the banking system researchers usually use some statistical methods of data analysis on selected indicators of banking. This allows you to emphasize the importance of the chosen study (according to statistics and methods of analysis) and point out the features of stability of the banking system on relevant provisions (values available on selected indicators from the analysis of banking activities).
In particular, Ines Andrea Ati, analyzing the stability of the banking system in Tunisia focuses on the quality of the loan portfolio of banks in general to determine the effect of the structure of banks' balance sheets on the stability of their development in terms of combating negative phenomena in the financial sector [9] . In addition, one of the components of a possible review of indicators of sustainable development of the banking system on the basis of the quality of loans is the weighted approach to credit risk assessment on areas of distribution of available resources of the bank. Relevant research is based on statistical calculations of separate indices to assess fluctuations in total value of loans, loans that are returned on time and credits that are problematic [9] .
Equally important in relation to the issue of stability of the banking system is a review of the interest rates. This is connected with a comparison of mobility of incoming and outgoing cash flows of the banking system, and the development of the banking system in the conditions of competition between the various entities. As an example, on summarizing the relevant area of research lately, we recommend studies of Jin-feng She and Mei-xia Li [10] , Hong Liu, Phil Molyneux and John Wilson [11] , Klaus Schaeck and Martin Cihák [12] . These researchers define the basis of the construction of various econometric models that allow you to not only consider the existing conditions of competition among banks and its impact on the stability of the banking system, but also to identify the most important conditions for the formation of an environment for the development of the banking system.
At the same time Ke Wang, Wei Huang, Jie Wu and Ying-Nan Liu conduct research on stability of the banking system based on the methodology DEA [13] . This allows determining specific measures to improve the stability of the banking system and point out the bottlenecks that hinder the development of banking.
Deniz Anginer and Asli Demirguc-Kunt pay attention to the variability of financial stability over time [14] . This allows you to ascertain the need and importance of taking into account the time factor in the disclosure of banking system stability, and thus operate relevant time series for such disclosure. So we can note the diversity of analysis and study of determining the stability of the banking system, which is basically based on time series data on selected indicators of disclosure of such stability. But also worth emphasizing that the current study did not sufficiently take into account the results of cross-analysis with determining and disclosing displays the current stability of the banking system. However, the use of different methods and approaches to the analysis of the stability of the banking system can expand limits of proper analysis and get new results. Due to such a generalization we propose to focus on discovering the stability of the banking system by the methods of wavelet analysis. Disclosure of available content of stability of the banking system will be produced according to the generalized cross-analysis between time series data that determine or are individual components of such stability. This is what defines the basis for the purpose of this study.
Wavelet Analysis Methodology as a Tool to Study Time Series
In general, wavelet analysis methodology allows for the selected schedule time series system of individual wavelets. These wavelets may be obtained by shifting and scaling so-called function-generating wavelet [15] . Therefore, in this case, wavelet is a function which rapidly decreases at infinity and whose average value is zero.
The basis of formal generalization of continuous wavelet transformation on the time interval t is converting
where 1
u is a location parameter, s is a scale parameter,
In this case, feasibility of wavelet analysis in time series study is determined by the fact that the method of wavelet analysis allows to discover the local features of the studied time series due to the decomposition of the input data [17] [18] . That is, the wavelet transformation defines the hierarchical structure of the input of the studied time series. Underlying this statement is the fact that information flows, generated by fractal time series have properties detected by wavelet transform, making it even more informative [19] . Then wavelet transform allows adding input characteristics of time series that are investigated.
In addition, the empowerment of study time series using wavelet analysis methodology promotes the use of various procedures of wavelet transformation: even-scaled analysis, cross wavelet transformation, wavelet coherence. Then wavelet analysis methodology has been widely used in the disclosure of dynamics of time series that define various economic data [20] [21] .
One of the main wavelet transformation methods used for generalized cross-reference analysis between different time series is wavelet coherence. It allows calculating local correlation of two time series in a region of time-frequency. It uses the following formalized model: wavelet coherence as the squared absolute value of the smoothed cross wavelet spectra ( ) 
where Q is a smoothing operator. We use Morlet wavelet that is a complex wavelet with a good time-frequency localization, as a parent one [22] [23] .
The squared wavelet coherency coefficient is in the range
≤ , values close to zero indicate weak correlation, while values close to one are evidences of strong correlation.
Thus, wavelet coherency analysis enables interconnection between the studied time series and analyzes the frequency of such communications.
Data for the Analysis
For the analysis we will use relevant data for the banking system of Ukraine. This choice is made due to the need for a synthesis of the analysis in terms of the banking system of Ukraine, accompanied by significant and sudden changes in the political system of Ukraine for many years, due to the global changes taking place in the banking system of Ukraine in recent years.
The main objective of the analysis of the stability of the banking system in Ukraine is, above all, the comparison of certain indicators of such stability and determining the dynamics of their consistency with each other over time. That is, we try to answer the question: how fully and adequately some indicators reflect the current state of the stable functioning of the banking system in Ukraine.
As some pairs of indicators for appropriate analysis we consider: the ratio of non-performing loans excluding capital reserves (KK) and the ratio of non-performing loans to total gross loans (KVK); the rate of return on assets (PA) and the rate of return on capital (PK); the ratio of interest margin to gross income (MD) and the ratio of non-interest expenses to gross income (ND); the ratio of liquid assets to total assets (LA) and the ratio of liquid assets to current liabilities (LZ); the ratio of trading income to gross income (TD) and the ratio of staff costs to non-interest expenses (VP); the spread between rates on loans and deposits (PKD) and the spread between the highest and lowest interbank rates (KD); the spread between rates on loans and deposits (PKD) and the ratio of customer deposits to total gross loans (excluding interbank) (VKD).
The above selection of individual indicators was made in accordance with their importance and corresponds with mobility of inward and outward flows as well as with available methodological foundations of stability disclosure. Grouping selected indicators of stability of the banking system is determined by the ability of conducting comparative and crossed correlation of effects between financial flows of the banking system and bringing coherence between these flows or installation on problematic aspects of banking activity.
In particular, the ratio of non-performing loans excluding capital reserves and the ratio of non-performing loans to total gross loans identifies and maps a dynamic display of the current stability of the banking system in Ukraine under the existing conditions for banking, comparison of the rate of return on assets and rate of return on capital can reveal the conditions of the stability of the banking system in Ukraine to the efficiency of banking activities according to indicators such as assets and capital, the ratio of trading income to gross income and the ratio of staff costs non-interest expenses to determine expression stability of the banking system in Ukraine by the performance of the personnel of banks, the spread between rates on loans and deposits (basis points) and the spread between the highest and lowest interbank rates (basis points), determine the conditions of stability of the banking system in Ukraine in accordance with the balance set interest rates according to the circumstances of their formation on the market, the spread between rates on loans and deposits (basis points) and the ratio of customer deposits to total gross loans (excluding interbank), reveals signs of stability of the banking system in Ukraine by the volume and terms of attracting and allocation of resources of the banking system.
As the time interval for the study of indicators on stability of the banking system in Ukraine we selected data for the period Q4 2005-Q4 2015. So we have 41 values for each data series. Each of the values is appropriate for data specific indicator of stability at quarter end from the selected time period. This allows you to take into account the different periods of the banking system in Ukraine in terms of ensuring its stability.
All data for analysis was taken from the official website of the regulator of banking activities in Ukraine-the National Bank of Ukraine (http://www.bank.gov.ua-statistics of indicators of financial stability). Table 1 shows generalized statistical data that characterizes indicators chosen for the study.
Findings and Discussion
On analyzed data series in frequency space measuring their results are grouped by time periods (quarters) according to the total time interval. Along each of the figures importance scale is presented as separate columns for reflections. Defined lines are a manifestation of localization for individual irregularities within studied time series according to importance of irregularities. In general, each point of wavelet reflects shown in Figure 2, Figure 3 , Figures 5-9 is their value in the time-frequency space, which are calculated through wavelet transformation. The phase difference, indicated by arrows, gives us details about delays of oscillation of the two examined time series. Arrows pointing to the right (left) when the time series are in-phase (anti-phase) or are positively (negatively) correlated. Arrow pointing up means that the first time series leads the second one, arrow pointing down indicates that the second time series leads the first one. Therefore, Figure 2 shows that over a longer period of time investigated there is a steady mutual tendency between ratio of non-performing loans excluding capital reserves (KK) and the ratio of non-performing loans to total gross loans (KVK). The manifestation of breach of reciprocity between the ratio of non-performing loans excluding capital reserves (KK) and the ratio of non-performing loans to total gross loans (KVK) begins to be determined on the basis of the banking system in Ukraine in the 1 st quarter of 2012. That is 1 quarter of 2012 should be considered the point of departure, when the stability of the banking system is impaired due to lack of capital as a factor of stability and respect for this increase in non-performing loans.
From the data in Figure 3 above all we can see quite identical consistency and reciprocity between the rate of return on assets (PA) and the rate of return on capital (PK). However, given the downward trend as the of values of return on assets (PA) (in Figure 4) and also of values the rate of return on capital (PK) it is worth noting that in terms of wavelet coherence manifestation of instability of banking system is evident.
According to Figure 5 you can talk about lack of complete consistency between the ratio of interest margin to gross income (MD) and the ratio of non-interest expenses to gross income (ND). Therefore, it is worth noting the fact that in terms of the banking system in Ukraine there may be a lack of balance between the margin and non-interest expenses. This may be an evidence of lack of manifestation of prudential policy for setting remuneration of banking activities in the form of interest or in the form of commission income and expenses. So the dynamics of the analyzed data series and analysis of such dynamics based on wavelet coherence can be seen as a negative factor to determine the stability of the banking system in Ukraine. Lack of consistency in analyzed data series is observed in terms of the ratio of liquid assets to total assets (LA) and the ratio of liquid assets to current liabilities (LZ) (Figure 6 ). This fact can be considered in terms of lack of liquid assets in case of urgent necessity to repay short-term obligations. Therefore it is also necessary to take disclosing weight stability of the banking system into account.
In addition, the relevant data from the analysis of wavelet coherence between the ratio of trading income to gross income (TD) and the ratio of staff costs to non-interest expenses (VP) (Figure 7) can be seen as a manifestation of a lack of balance in staff costs to a result which such expenses determined in terms of one of the areas forming gross income. So there definitely is a lack of conformity of productivity of its workers to costs that are aimed at keeping staff. Therefore, it is also necessary to identify this issue as one of the factors affecting the stability of the banking system.
According to the data in Figure 8 we should also note that in Ukraine spread between rates on loans and deposits in general is different from the general trend of the corresponding spread that sets the interbank market. So we can say that setting rates on loans and deposits is, above all, given the current conditions of each institutional unit within the banking system. At the same time the impact of market factors evident only in the long term. However, for next to Figure 5 of ignoring the current market leverage on the formation of interest rates may affect the current stability of the banking system, which in turn has a greater chance of becoming a more significant banking crisis. This is observed in Ukraine in recent years.
There is a similar discrepancy in the formation of interest rates on loans and deposits according to market and leverage affects formation of scale deposits and loans of the banking system ( Figure 9) . As a result we can identify both periods of significant outflow of deposits and long periods of moderate inflows of resources on deposit accounts, declines in lending in real economy and the growth of bad loans [1] [24] [25].
Conclusions
The results of the study can determine the appropriate application of wavelet analysis methodology as disclosure of wavelet coherency between the studied data series as a tool for the study on stability of the banking system.
Application of wavelet coherence analysis for the stability of the banking system can not only explore the manifestations of such stability or instability of the banking system, but also emphasize and reveal existing conditions to ensure the efficiency of the banking system.
In particular the work states that among the factors influencing the stability of the banking system in Ukraine great role is played by: lack of capital; increase in non-performing loans; lack of prudence rooted policy for setting remuneration of banking activities in the form of interest or in the form of commission income and expenditure; lack of liquid assets in case of immediate need short-term repayment obligations; lack of conformity productivity of its workers to expenses aimed at staff retention; incomplete compliance of market leverage on the formation of the current values of interest rates on loans and deposits.
At the same time we observed that the use of wavelet coherence analysis data series which allowed summarizing stability of the banking system allowed drawing conclusions about reasonable adjustments of dynamics of the components of the studied data series and forming a balanced policy impact on the banking system.
